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COMPOSITIONS FOR ISOLATI ON AND IMMOBILISATION OF 
r-PF ACTIVE PROTEIN IN ROPY LIQUIDS 

This invention relates to the isolation and immobilisation of C- 
reactive protein, which is an acute phase protein body liquids. 

C-reactive protein (herein calied CRP) was first reported in 1930 as a 
human serum protein that binds to the C-polysaccharide of the 
plmococcus cell membrane (Tillet fi. and Francis Ts Ser^ca 
Action in pneumonia with a non-protein somatic fraction o^ 
n^ococcus"^ 3. Exp. Med. 52: 561-571, 1930). Later it was 
ZZZZ hat C-reactive protein binds to phosphoryl choline rescues 
jraminoethyidihycirogen phosphate residues of this fraction, and *ese 
MM fln« have been utilized for the purification of C-reacfcve protein from 

::::r 5m ™. * - _i. ^ «. ™ - 

Potent M. & al: FEBS Lett. 88, 172-175, 1978). ,„ matica llv 
Later it was discovered that CRP concentrations rise dramatically 
d^^lL-— sections and several forms of £e». 
, lotions (Abernathy T3 and Avery OP s 'The 

infections of a protein not normally present in the blood-. 3, Exp. Mod. 73 

inflammation. CRP is a trace co concentration of 

u arfuits normally remain below 5 mg/L Tne serum w 

healthy adultt ^^ y ol to^rfon.. inflammations and tissue injury, 
CRP r— ™**£^L* as healing or recovery occurs (Whicher 3T, 
25 ^^^^^."^tom-tlc* Measurement in clinical 
Bell AM and Southall P3. ™i*m CRp 

— — D ^' c Jt - £ «£- — - 

station appears to * - sedimaltation fa , e „d !^ 

" mra» ^n, normal xc 
30 count. The magnitude of the incr as 
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concentration also contributes to the utility of CRP in monitoring disease 
activity (Pepys MB: "C^reactive-protein 50 years on; Lancet 1: 653-657, 
19S1) 

" The CRP molecule consists of 5 identical subunits held together by 
non-covaient bonds (Pepys MB: see above). Several methods for CRP 
detection and quantification are available, including immunoprecipitation 
(Andersen HC and McCarty M: -Determination of C-reactive protean in 
Wood as measure of the activity of the disease process in acute rheumatic 
fever", Am. 3. Med. S: W 5-/*5, 1950, and Wadsworth C: «A rapid spot 
^precipitate assay method applied to ^fXT^TtZ 
in oaediatric sera". Scand. 3. Immunol. 6: 1263-1272, 1977), latex 
(Singer 3M, Potz CM, Pader E and ™- * £j 
agglutination test". Am 3. Clin. Pathol 28: 611-617, 1957); . radial 
^diffusion (NllssonLA, "Comparative testing c, P» 
methods for quantitation of C-reactive protein in blood serum 
methods Jor qua 12 9-1W, 1968); electroimmunodiffusion 

Acta Pathol. Microbiol. Scand. 73. iz? i«% nrfttein 

« ■< <~r . "A raold method for protein 
(GilCW, Fisher CL, and Holleman CL- A rapw 

radioimmunoassay (Claus DR, usman , „ 

* i,.,m a n C-reactive protein and labels in normal sera . 
"Radiolmmuniassay of human c-reacuve P r FC d 

j I-J7 T2& 1976 and Shine B, DeBeer ; F<~, ana 

3- Lab. Clin. Med. 87: 127-128, 19/* an c _ eactive protein". 

Pepys MD: "Solid phase radioimmunoassay for human C r ^ c ^J 

* m « i«8i): nephelometry (DeatonCD, Waxweuisw, 

Smith RF and Crevatag ™ " „ ,«j.l*71 1976 and 

d^ r « ^ "-.scent ra « immun^y 

and Fisher C Develop ^ uUman F, 

ter caactiv. '^j^^JLt excitation tracer 

immunoassays A gener -nzvme-labelled immunoassay 

- i <~i, a m 25li M72-4178, 1976)? and enzyme 

3. BioL Chem. 251: » "Homogeneous enzyme 

. e> e~ Powlev GL and U 11m an nr. 

Anal. Biochem. 102: 167-170, 1981). 
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CRP is among th plasms proteins known to have th most prominent 
concentration diflerence between the normal plasm, concentration and the 
plasma concentration in acute Wlammatory and IniecUou^phase reacMr*. 
Stece the increase in blood concentration of CRP Is a very rapid response to 
t£L and tissue camaae, its determination Is especiaUy valuable « 
««. medical situations. A large number of acute 

place i„ aeneral medical practice far from advance* *™ eS ; 
Most of the known methods for the detection and/or c.uanuflca*=n of 
"JL CRP utUize the laboratory equipment — spectrophotometer, 

sir zr zszjr-— *. - 

^ipment, but Elation of serum and/or pUsm. 

2£* method to detect and/or cuantily acute***, r^pons. of blood 
STS'JS^ lor «, are **- by * - - 

r :z : n u- T - rr ~ - - «s -j* 

MU«eln. "Continuous culture, of ^ni^on- 

predefined ^"^^^^j^ 

may also beappl M <>.S« t0 ^yme. or 

m T:lTTZ^< Such modifications and 

^sa^ ^ofoinica. 1.. 1, »■ 



2 *°* 3 rfia-nostic composition comprising 

phosphoryl ch-lme «»d^ an / ^ detectlon „, 

immobiUsed on a so w £ ^position of the inv ntion 
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of CRP in a test sample, usually fr m patients. The immobilised ligands are 
capable of binding CRP in presence of calcium (Ca ions. 

The supports chosen for these Ugands are exemplified by deferent 
S0 Ud substances depending upon the design of the assay A porous 
membrane or a poly-eric surface is the preferred support for the C- 
reactive protein binding substances. 

the present composition i. used tor deigning In jfi, . 
a rapid aJy of CRP both in wM. -d * » 

^r^.:" v ^ - ... ^rr— 

^ated with each other in e dl~>*. conjuration. * 
th. ability » bind to both *e pho*hate and to the am.no group of 
citing . strong binding lorce. The dependency -P"" the Ca 
£.T5 Z^-^ bu, it ha. oeen *owh that add-on oi Ca- 
,on. a no : «uy < etny i.„ediamine tetre-aeatic-acld) prevent. 

^ T r«nl! slTc** contain, five identical .ubunits, one 
- d ,*T*tTabmT» bind ...era! PC or AEDP reddues. In thi. 

r^o>foTC^CRP moiecule. to the immobWaed PC and/or 

res. A.^^^tivelv the signal substance may be labelled with 

^••Z^eer-totlng of dlHerent ehemlcal substance, ranpng Iron. 

^i^CaL™. up to large protein, the u- oi a 
a short b^on^i knkage ^b of ^ dIpstie|< ,„ t 

30 nudeophiiic groups creates supports easily mao ^^kyi- 

r ™ — . u« - or ^ 

residues and the membrane. flinet i on al eroups as OH, amino, 

Alternately, <— 
or carboxy at the surface could be used. 
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substances such as APPC or amino-alkyl-AEDP are c valently linked to the 
surface by the use of Afunctional linkage substances. These reagents bind 
on the one hand to the amino-group of APPC or amino-alkyl-AEDP and on 
the other hand to an OH, amino or carboxy group of the membrane. 
Examples of such agents are Afunctional N-h^oxy-sucdnimide esters as 
bisisulphosuccinimidyD-suberate, which binds to anuno-groups at both ends. 
Carbodiimides such as ethyKdimethylaminopropyDcarbodiimide bind to 
ammo-groups at one end and carboxy groups at the other, thus forming a 

PCPtid A^er'approach is to Immobilise proteins or peptides already made 
CRP-binding by first binding PC or AEDP residues to the protein. The 
^ohZL of such substance, to the solid membrane may be performed 

by techniques described above. „,„ m , •„ i. 

By using polymeric surfaces such a. polystyrene or polyacryl, >t s 
p.ssB.ie Ltiie CRP^indine Ugands such a, PC or ^basically 
n^ie same princip.es as described .or the porous membrane. By maiung 
^he CcTr Jctiv. to e.g. nucieophilic group, or inducing funeral 
ToupTsI as OH, amino or carboxy groups, a chemical linage , n»de by 
1 ^Lhtances as indicated above. By using hydrophobic surfaces, it .s 

^rrr— proteins ~» ~ « ««. 

stlc* 2, where addl^o* a test sample containing CP.P in the presence 
TL^o* will give a CRF-contalning dlp-stick after removal of o*er 
hsLcesX wa^g- This bound CRP may be quantitative o, qualitative, 
substances by was ™* ^ .ubstance. Preferably this may be 

detected by a second CRP-bmding «gna. ^ luble 

„„ ™ eatable of transforming a substrate to a colour 
an enzyme cap*w«* a simple 

product. Thus the dipstick may be read by the eye 

*at have been made 
-„ - I loured surface depending in Intensity upon the amount of CRP 
, " 7 T^-n LCs -Jurable by the eye or by simple equipment, 
isolated. This intensity is measur / b designed as 

CRP-binding ligands linked to polymeric surfaces may oe ae g 
CRF-mnaing ug- After addition of a sample ^ 

"ti « - ^ ^rd^r^ by adding a 
c ntaining CRP and meaS urable signal depending 

second CRP-binding molecule, wnicn vui B * 
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non the nature f the substance. J^meiJjksUii^^^^SF 

Lporti* to the bound CRP. Altemath-ely, . fluorescent agent 
n^Lnt of fluor™ after removal of not-bound «*»n=. w* be 
used for quantification of CRP isolated from a test sample. 

situation countin 5 tor CRP mea»ren,.nt. U ^J*« • 
^oactive ^« bound to a CRP-bin«n 6 molecule - . 
the isolated CRP. 
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CLAIMS 



1 A diagnostic composition comprising phosphoryl choline residues 
and/or aminoethyl dihydrogen phosphate residues immobilised on a sobd 
phase for quantitative and/or qualitative detection of C-reactlve protein in 
test samples. 

2. A composition according to Claim 1 in which the linkage between the 
phosphoryl choline and /or aminoethyl dihydrogen phosphate residues and the 
LTd phl consists of a molecule different from the phosphoryl choline 
^/orTinoethyl dihydrogen phosphate residues and different from the 
molecules constituting the solid phase. 

,. A conation according » Claim 1 or 2 in which the phosr*oryl 
Lun. and/or aminoethyl androgen phosphate reddues are present In 

with - witn~« other 

LLneric units of phosphoryl choline and/or amu«thyl d»y*og. B 
phosphate residues. 

» Acon.p^accordingtoanyoneoiC^n.sltoSlnwhichthescUd 
phase is a porous membrane or a polymeric surface. 

5 The us. of a composition according to Claim 1, 2 or 3 for 
ouantlltwa and/or qual.tat.ve detection o, OreactWe prote* » a test 
sample* 



